Early growth of regenerating neurites in acrylamide neuropathic mice: application of a film model.
Acrylamide intoxication markedly impairs neural regeneration following transection of a peripheral nerve. However, no neural inhibitory mechanism has yet been clarified. In the present study, the early growth of regeneration neurites in acrylamide neuropathic mice was analyzed using a film model: following transection of the common peroneal nerve, the proximal stump was sandwiched between two sheets of thin plastic film and kept in vivo for various intervals after axotomy. The regenerating axons grew for a significantly (P < 0.01) longer distance than those in the controls up to the 2nd day after axotomy (day 2), but thereafter the axons showed suppressed growth. Many disoriented neurofilaments were already accumulated in the axons on day 1, and their number progressively increased. The number of neurotubules was the same as that in the controls on day 1, but thereafter progressively decreased, and they had almost disappeared by day 5. Schwann cells began to migrate from the proximal stump of the transected nerve on day 3, showing their strong effect in promoting the axonal elongation. The initial acceleration of the growth seemed to be induced by the unusual mass of neurofilaments, and the suppression of growth at and after day 3 might be the result of both the decrease in the number of neurotubules and a refractory state of the axons to the stimuli from the migratory Schwann cells.